Neuropathological changes in the peripheral nervous system and spinal cord in a transgenic mouse model of Niemann-Pick disease type A.
Type A Niemann-Pick is a severe neurological disease, caused by a mutation of the gene of acid sphingomyelinase (ASM) and reduced enzyme activity. Some studies reported neuropathological changes occurring in the central nervous system of ASM deficient transgenic (ASMKO) mice, while a detailed study on the peripheral nervous system (PNS) at different ages is currently lacking. The aim of our study was to examine the pathological changes occurring in the PNS and in the spinal cord in an AMSKO model of Niemann-Pick disease (NPD) Type A. Dorsal root ganglia (DRG), peripheral nerves and spinal cord specimens were obtained from ASMKO mice and age-matched wild type animals (age range = 1-7 months). They were observed at the light and electron microscope. Behavioral testing was performed to assess motor coordination and reactivity. Fluoro-Jade B was used as a high affinity fluorescent marker for degenerating neurons. Typical NPD cytoplasmic inclusions were observed in DRG neurons and satellite cells, in peripheral nerve Schwann cells, in spinal cord neurons and in endothelial cells. All these inclusions were present from the age of 1 month and increased with aging. By Fluoro-Jade B staining we demonstrated the occurrence of neuronal degeneration starting from 5 months of age. Despite the fact that a definite diagnosis of NPD Type A depends on enzymatic assays and/or molecular analysis, morphological investigation remains an important diagnostic procedure. Well-defined and complete neuropathological information about the ASMKO mouse model, inclusive of PNS examination, may be crucial in the pre-clinical evaluation of new therapies.